The σ 1 receptor agonist 4-PPBP elicits ERK1/2 phosphorylation in primary neurons: a possible mechanism of neuroprotective action.
Although sigma 1 (σ(1)) receptors and mitogen-activated protein kinases (MAPKs) are known modulators of neuroprotection, a role for MAPK signaling pathways in σ receptor-mediated neuroprotection has not been investigated in detail.The present study aims to investigate the possible link between σ(1) receptors and MAPKs in neuroprotection. Primary mixed cortical and hippocampal neurons were treated with σ(1) receptor agonists PRE-084 or 4-PPBP in a time- and concentration-dependent manner; and in another set of experiments, cells were pre-incubated with σ(1) receptor antagonist BD1047 or MEK inhibitor PD98059 in a concentration-dependent manner prior to PRE-084 or 4-PPBP treatment. Levels of phosphorylated and total ERK1/2, JNK and p38-MAPK were determined with western blotting and ERK1/2 phosphorylation was confirmed with immunofluorescence. To investigate neuroprotection by σ(1) receptors, cells were pre-treated with PRE-084 or 4-PPBP and glucose-starved for various times: in the presence or absence of pre-incubated BD1047 or PD98059. Cell viability was then measured with MTT assay. Both PRE-084 and 4-PPBP caused phosphorylation of ERK1/2, but not p38-MAPK and JNK. ERK1/2 phosphorylation was inhibited by BD1047 and PD98059 in a concentration-dependent manner. Immunofluorescence confirmed the phosphorylation of ERK1/2 by PRE-084 and 4-PPBP and its inhibition by BD1047 and PD98059. Pre-treating glucose-deprived neurons with 4-PPBP, but not PRE-084; caused neuroprotection which was inhibited by BD1047 and PD98059. 4-PPBP, but not PRE-084; causes ERK1/2 phosphorylation-mediated neuroprotection. This presents a novel mechanism by σ(1) receptors in modulating neuroprotection.